Studies of many objects in petrographic thin section, such as melt inclusions in igneous rocks, chondrules and Ca-Al rich inclusions in chondritic meteorites, or clasts in lunar and other breccias, require or can benefit from knowledge of their bulk compositions. Given the scarcity of these materials, the reluctance of curators to provide more abundant material, and the extreme difficulty of cleanly separating such objects from their rock matrices, geochemical and cosmochemical studies need the ability to determine their bulk compositions from in situ methods, such as defocused beam analysis, or quantitative chemical mapping by electron beam methods.
corrections are applied to mixed-phase analyses. Issues that are particular to the EDS mapping method are noted below. The background correction applied to the EDS x-ray signals are modelled by the ThermoFisher software, and we have experience showing that this background model can be problematic. This issue can produce particularly bad results for minor elements, such as sulfur, potassium and phosphorus in the examples shown below (bold numbers in the table). Additionally, the ED detector, at high count rates, produces sum and escape peaks. The NSS software removes sum and escape peaks, but this process can be imperfect. For instance, the O + O sum peak resides at the same position as the Na Ka peak, and the Al + O sum peak is at the same energy as the P Ka peak. Similarly, the Si + Al sum peak overlaps the position of the potassium peak, and if the sum peak removal is flawed this can result in errors for potassium abundance. (Mg2SiO4) is bright-red, spinel (MgAl2O4) is purple, clinopyroxene (CaMgSi2O6) is bright green, and the partly glassy, quench-crystallized matrix of each chondrule is green-blue to blueish. Mg is in red, Ca in green and Al in blue in these tri-color maps.
